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(54) PRODUCTION OF PEPTIDE 

(11) 5-32S992 (A) (43) 14.12.1993 (19) JP 

(21) Appl. No. 4-223520 (22) 31.7.1992 (33) JP (31) 91p.230769 (32) 19.8.1991 
(71) SUNTORY LTD (72) MASAYUKI YABUTA(6) 
(51) Int. CP. C12P21/02 l C12P21/06//Cl2N15/16,C12N15/62,C12N15/67, 
C12N15/70(C12P21/02 ( C12R1/19) 

PURPOSE: To produce a physiologically active peptide or its precursor by passing 
through a fusion protein having its isoelectric point on the acidic side. 

CONSTITUTION: (A) The host cells which are transformed by the plasmid 
expressing the gene encoding a fusion protein A-L-B (B is the objective protein, 
A is the protecting peptide and L is the linker peptide) are cultured, (B) the 
cell bodies of the transformant are crushed to collect the insoluble fraction 
included in the cells, (C) the insoluble fraction is subjected to solubilization 
treatment to solubilize the fusion protein, and (D) the peptide bonds between 
C-terminal of the linker amino acid residue of the fused protein and the N- 
terminal of the objective peptide are cleaved chemically or enzymatically to 
separate the objective peptide from other peptides. 



(5?)^RODUCTION OF MIXTURE OF LACTIC ACID ISOMERS DIFFERENT 

IN^JTCAL ISOMERISM 
(11) 5-32899^fAl (43) 14.12.1993 (19) JP 

(21) Appl. No. 4-t^§8 (22) 4.6.1992 

(71) DAINIPPON INK^SSQHEM INC (72) MIKIO OYAMA(2) 

(51) Int. CI 5 . C12P39/00//(C15PS5^,C12R1/245,C12R1/225)(C12P39/00,C12R1/245,C12R1/01) 

PURPOSE: To efficiently produce tfie^sjjbject mixture exhibiting a prescribed 
ratio of optical isomers and useful forb^ewing, a food additive, a medicine, 
etc., by carrying out lactic acid fermentation^according to the mixed culture 
method using plural kinds of microorganisms respe^twcely capable of producing 
a lactic acid isomer different in optical isomerism. 

CONSTITUTION: In producing a mixture of lactic acid isomerscEfferent in optical 
isomerism by using two or more kinds of microorganisms differelrnKin sugar- 
fermentation properties and allowing each microorganism to ferment each-suit- 
able sugar, Lactobacillus casei IFO 3425 capable of fermenting lactose and\ 
incapable of fermenting sucrose is used as an L-lactic acid-producing bacterium 
and Lactobacillus delbrueckii IFO 3534 capable of fermenting sucrose and in- 
capable of fermenting lactose is used as a D-lactose-producing bacterium. Both 
the bacteria are subjected to stationary culture in a culture medium containing 
lactose and sucrose at 37°C for 1 day. The resultant material is used as an 
inoculum and subjected to shaking culture in a culture medium containing lac- 
tose and sucrose at 37°C for 38hr, thus producing the objective mixture of lactic 
acid isomers. 



(54KMEASUREMENT OF CONCENTRATION OF ORGANIC ACID AND 

At^RATUS FOR METHANE FERMENTATION 
(11) 5-32899*-(A) (43) 14.12.1993 (19) JP 

(21) Appl. No. 4T^J5 (22) 3.6.1992 

(71) KURITA WATER^KDLTD (72) MOTOYUKI YODA 

(51) Int. CP. C12Q1/02,C02F57S8^2F11/04,C12M1/107,C12M1/34,C12M1/36,G 

PURPOSE: To perform the operation un^<he optimum condition by readily, efficiently, 
accurately and continuously measuring thebaocentration of organic acids remaining 
in a methane fermentation treatment water at th>*sftot of methane fermentation and 
quickly and accurately grasping the state of the me^H^ne fermentation treatment 
based on the measured values. 

CONSTITUTION: A part of a treatment water in a methane fermentation tank 2 is 
subjected to methane fermentation in a monitoring reaction tank 3 anoStiie amount 
of generated methane gas is measured by a gas meter 4 and a gas analyzer5>^ased 
on the measured value of the amount of the generated methane gas and the vaTtttL 
of a flow meter F, the concentration of the remaining organic acids in the treatment* 
water is determined by an arithmetic unit 6. Based on the resultant concentration 
value of the remaining organic acids, the flow rate of the source water and the flow 
rate of steam for heating a methane fermentation tank are increased or decreased. 
In an aerobic treatment of an organic waste, the concentration of organic acids such 
as propionic acid and acetic acid contained in the methane fermentation treatment 
water and inhibiting the reaction can be readily, efficiently, accurately and continuously 
measured at the spot of methane fermentation thereby. 
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(54) l§sm<D4tffcl K^Jgag^fe 



C57) (tfiE^r) 

[«J*] A) Si^S&A-L-B (BfiHW^^ 



1 ] ^rf^ K ( B K) oSii&frifc-e 

A) 5fc<^*T?*^ix5ffl!'&®a : 
A-L-B 

Blilfi^f-KTfc^ AI19 0 — 2 0 0fi 
H«I^7 e f K<£> C - *«g i: SE B 

ITA-L-B <OiH^g e^frtO^m^^ 4 . 9 — 6 . 

9 <nm&\^&>z>& o ^mtm^y^ kk.tj« y 

c) tt^ttW^^Sftffl-eftyffi-j-s^ir^ir), K 
^Ate4 3 <75j«^g6£*riS'fbU 20 

d) K«r^t*ixfciH'&secoHaiBy >-#-r^ smm 

^ K«^**Xftft**»: 9 «J*r It & B 
[0 00 1 ] 

[0 0 0 2] 

- h-<^^ KfiMfrrt-CiS^^c^SrS^-C b£ 5 0 
[0 0 0 3] ^<D$m*ft iSTLZtcMz, -HRfti-Blft 

fti-rs^^KSr^SWf^OIUL^ -toft, 
[0 0 0 4] »-g«e^5>B«j-<^K*«J9aii-*& 

s^Ai^ia^suct, *<bvTx (cn 

Br) M:J;^^yaiWm, Bfcp< 50 



^BflSpS- 3 2 8 9 9 2 

2 

^K*eJI9a-r*ffi (Science 1 98, 1059,(1 977), Pr 
oc. Nat I. Acad. Sci. 76, 1 06,(1 9 7 8)) d$*D S>ixT^5 0 

[0 0 0 5] itt^f K^l:7;u^yS 

S^y ^v^SSr^^o^^^f^ ijy^^^p 

*«FSWf-«J»f-r5 h y T'v/y&iT^ 9 ffit^fe (Na 
ture. 285, 456, (1 980)) ^^ISoC-*S^ 

^-yaT-r-if-i) saax^tjui-r^fefca^-j: 
[0006] m^m&^^m^^^m^i^m^y^Y 

T^SS6«(DN-*iB (T5,/-5fcflWB) a>fe<D363fc 

<ll^•s:^ac^:36s^p?>Jx•cv^5o 

[0 0 0 7] SefS^:^ KfflttSr/jN^ < bT 

(S< tt) M&S&fcM^-Z>Bffy'<-7^h*<D»l<&&± 

b fcRfSS-^^ Kffl«Sr«|/jN bT fc B fft^:/^ Kco£ 
SttdSrR3±i"5i:tilS^<cv\ 0!lx.kE, -O-^y^-SriK 
^fiS(0-ffifcb-C^»BT*S*-li:*:»^ AJl§®j3 
-^5^ h^-^SrtftHI-^^Ki: bTfflv\ j3 

mVktei&T'fZ>^bffi%ni±>tiX^Z> (Gene, 29, 25 1, 1 
984) ^ 

[0 0 0 8] b l-fH^^So— ^bT&5 BftjcO 

<da# ^^^sficosfrF^-Tr^^tti^^ < mt>^ 

JjaxiS^*^S^«^*MA^*^S^ixtf 

[0009] ba>u m&^x^xnmmhtcvcDmA 

«^i:l-J:9, iBBflaoitW[|a*S:5l#iEr b**»* 

^fc^^a-Afro^Mtt^T^S^i^^^^tL^o £ 

frrt-ecos-A^coff^co^ *nx^i:oiNtn^^t y 

>-Of^^i (Biotechnology. 7, 1 1 4 1 (1 989) ) frg^SES 
[0 0 10] t h^^>hxy^HAg ei:LT ^g 
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(3) 

3 

^7x7-fI6i:t: h^vfiufgfr (hCT- 

G 1 y) (OiH^SaS:*:»S-e«a.Ux t 
VmHSfr^M3t-r^>^^^bT^^ (#B8BB6 0- 

5 0 1 3 9 1) 0 b^U rO^fe-efi^Se 4 4mg 
frbfriTMzi. 1-2. 0mg<7)fc Yj*)V*/ h — vfcfrSi 

^fft*Sfitt h^y^>h^-^SiJ^#:(hCT-Gly-Lys 70 
-Lys-Arg) i: tf>»-g*sa &±mMfcftxmAfct tti 

6 4 - 1 0 9 9 9) 0 £Mc*%l$#^t-J: 9 % -co J: 

h^-^Wfgft:(hCT-Gly-Lys-Lys-Arg) SriH^SSJ: 9§3 
9tiJU ^yP/K^v-^^^^—if B»^t F^;vy 
h^>mJ|g#:(hCT-Gly-Lys-Lys-Arg) tf)C -*iffig|5£>L 
y s - L y s -A r g%$k^, hCT-Gly*#, $ 

ifed*BB*£;h/C^§ M¥2 - 1 9 0 1 9 3) 0 b;6> 

[0 0 12] 

*fe£rffi«bJ; 5 t1rZ>h<DXfoZ>* 
[0013] 50 

tfSfcfcCite. I^Ifiofl^^p 14. 9^pl 

^llUI^g&gtcofl^^p 14. 9^E>pI 
9§*S5j«bfc 0 

[0 0 14] t£oT, KXtt 
a) &<05£TSc£:h;5fil'&2e : 

A-L-B 

(st^ BHItt^f Ktfc9, Ali9 0~2 0 0i 



M¥5-3 2 8 9 9 2 

4 

gfo^7 0 ^\?&tyVM£ti%£?tz.mfc£l%xtev) , a 
-L-BO^Sficoik#:^^a^4. 9 — 6. 9(7) 
«5ffli-fc5J: 5f-SEf*S^^ KX(J«y isft—^zf^Y 

&X$Z>z?7X$ K^<t 9^«eifeSHfc^«s|BflaS:jg 

«u 

B) »^»B^K*B*fr(Ol&«K{t:*«»bT$tA#:<0 

d) SpT^t*ttfca^®&(OHfriBy ^^7— 

^- KSrflfe^^^ K*^^9«^r i*4*f»ti-S*i£ 
[0 0 15] . 
fft-^^K) ©B^ie, WK*^A#&ftSbT» 

b■r^:BP^^-iSV^T^ft:^J^-t*P^-r^t: 

NP, BNP, CNP^Ot h y £ AfUK^:/^ K (N 
P) , ftasaifjaia^ IiJ¥«tovwe>- (PTH) ^£ 

[0 0 16] **^f^i3H-5f*Sl^^m, a^a** 
*^ri-s^^KT-&^rt^»±bvv #y 

ifX^^rO^^ffiV^co^^ bt\ 

zm^^cDtm^ b< , N-5fc«gfii](^9 o~2i 

OflgcoT^ y mfrt>f&Z>'b<Di>m'& bv\, b^ 

hj&^^-f^ h*K&\,^x*sxT'< ^mmt}^ y 

B#lfe;ik;ftT^5 9, ftfcif*b<H. JitJlB 
9 7i07; yS^S^?>ric5-<^ Kf-iB^TV^^ 

[0 0 17]*3SH(D*ft^ IM^f 4. 9 

-6. 9op B i(o^a^**rsiH'&sa(ojgT^dc j frb 

a s T?#£ 0 **5, ^^^Oft^^S^T rends in Analyt 
ical Chemistry, Vol 5, No4, 82— 83M (1 986) ^IB 

TM^HfcDNAS I S (BfiJKfijfr) 
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[0 0 18] Ht-&Seco*«^SrJilB(7)«iia^lHSi-S 

[0 0 2 0] Ki: LT, pBR322& 20 

&<DT h^if-T ^ y >'WmMte z F<D4 0 3fc—4 9 5{& 

£rffl^£^£: £ 0 E l XT^IBJiJS^- : l {^-t*r* 

1 0f@^T^=¥^>-^S^ — KtSr tASpJffi-Cfc 

[0 0 2 1 ] »^SS^?>Be«j^^K*r-eO!9ttl-t-fcfe 
Jul, y >-#—^7^ K<7)C-«[:{ii»W^ 

rttboT^ / Kiss i: it, mx-ft, hyy^yi^ 

3i > k^^^— st- j: s§j»f^fc»!)<?D y v 

£o 

[0 0 2 2] ^SeK4r^-r^>^^^^ 40 

\¥n*. &m^7"^Yfr\i Yti;\sZ/Y~>'ifrmfcXfo& 

Klfi^J i: ^ to C - **8 1 d igjo £ ttfc ^ y v y»S t ^ ^ 

&S&k]^Xft&£ltZ±&<Dftm7 t: 7*$ KSr^jst-r 
Sfctocoffi^:^* ^ K£ lt^7^ ^ KpG9 7S4 
DhCT [G] Sr/B^5 0 

[0023] -t^^*^ K^^o^r^, m2^tr 
w7?y»^p)3te?) roto^f^yiss^t y >m so 



5-328992 

KSr^— K-t-SfllataG^ (|3ga 1 97S4D) it 

h o I KiaSPf4S:^LTJB*S$ixTio!9x rcoi£-g^£ 
Sr = — K-t-S «3g»e^fi 1 a c^n^— ^ — co^JtpT 

ite ^ — x — ^^tt & o 

[0 0 2 4] -cozfy^^ 19 0 19 3 

^mm^foX^^zfy * * KpG9 7SHPCTLE 

CG] l-4*tSt)OTfc"9, mjf^^^^KpG9 7 
S 4 DhCT (G] *tft?)«IW3 110ffit 
Eschevichia coli SBM323 t It, lifi«KSttftI 
*a*W9E@Tfc 199l¥8fl8 0t, 
«-S#*K$ix-C*5 9, S8€»#«XW***3 5 0 3 
*§r (FERM BP-3 5 0 3) tftt-^ZtlX^Zo 

[0 0 2 5] 7 t 7^;KpG97S4DhCT CG] ^ 

i^-K^titv^a^ien p-tf?? hz/P— 

ifooN-***co9 7f@cor ^ /8^5)JES9r©tt-> 

4. 4 3t*ofc e t£oT. JE£*£ia^^«^{cfcfc5a 
* OB^S 6 -13*7$ Y*s? 

ecor i - xh o i mtL^m^^x, m*comm&v >>% 

[0 0 2 6] io«4 5y^-^fKittH 

KpBR 3 2 2^^ u^r^f- K{4S 8 6- 1 2 7 3 

cD^ft&m\s^<D^m^}x&>2> 0 Kffitti-tt 
^as^y^ — Kittfflv^ri^i^ a 

[0 0 2 7] ~<Ds<y"f- Vmi&frt±>%hfrtZ> V 

^i'o r^x^>(oy >-^7— KS:^— Kt6ife^- 

fi, KpBR 3 2 2*^iiS*SiJRR»*T*9Jt) 

fc-f-tiz.£v^ xnmm^^x^^-r^^t^ 

J; "m^jtSo wixtoyy^^^KRi , R3 , 

R< . Rs , Re f Rs Xt^Riof^ -Ztl^fo. 1, 
3, 4, 5, 6, 8, 0iO7/P*-y«IS:§ 
A/"CV^ 0 rtt^coy v^7— -^^^ K4:=»— Ki"5>5Sfe 

flfrffi^7>^5 KpG9 7 S 4 DhCT [G] 
EcoR I - Xh o I Sei:jfA^iifcfi77^; K^r 
-^tL-^tt, pG97S4DhCT [G] Rl, pG97 
S4DhCT CG] R3, pG97S4DhCT [G] 
R4, pG97S4DhCT [G] R5, pG97S4 
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DhCT CG) R6, P G97S4DhCT [G] R 
8, atfpG97S4DhCT CG] RIO bWi~%><> 
[0 0 2 8] £/c, BflSBffi*^^^: ¥JkU-thh<D7 

Fizz v)Mm*&Lxmhti&±mww3 1 i o 

^ix-PixW 3110/pG97S4DhCT 
CG) , W31 lO/pG97S4DhCT [G] R 
1, W31 10/pG97S4DhCT CG] R3, W 
31 10/pG97S4DhCT [G] R4, W311 
0/pG97S4DhCT [G) R 5, W31 10/p 
G97S4DhCT [G] R6, W31 10/pG97 
S4DhCT [G] R 8, W3 1 1 0/pG9 7 S 4D 

hCT cg) r i o tm-t&o 

[0029] -frh<Dmm>&mir%m&m&cDmmM 

W3110/pG97S4DhCT CG) (V ® 

m(DT/u3?>>mm$t=o) ;^m^=4. 43, W3i 

10/pG97S4DhCT CG) Rl (yiO&— ffi* 
<DTjls*>mm$L=l) ;#«^=4. 70, W311 
0/pG97S4DhCT CG) R3 (V ^#—ffl$t<D 
T;u^>mmm=3) ;*ML&=4. 9 0, W3110 
/pG97S4DhCT CG) R4 ( y ^-^COT 
Myffl=4) ;Wm&=5. 80, W3110/ 
pG97S4DhCT CG) R5 (y^-S«07;i/ 

^mmwc=s) ;^m&=5. 91, w3iio/ P 

G97S4DhCT CG) R6 (!J^-gS(D7^ 
vSS»=6) ;^«^C=6. 01, W3110/pG 
97S4DhCT CG) R8 (V ^X—m&CDT/Uie^ 

mmm=8) ;mm&=6. s 3, W3 1 1 o/p 

G97S4DhCT CG) RIO (U ^-f8(7)7yV 
10) 7. 8 5tftS 8 

[0 0 3 0] ±sBlOTtfc*f^4. 43^7. 8 5 

/um^tikWiXm^X^fc W3110/pG97 
S 4 DhCT CG) 4. 4 3<7>Bt*2WW3 

H0/pG97S4DhCT CG) Rl ; #flL£ = 

4. 7 o<omt«fifc-r^(oia^sfiS:*BL, ^(D&fr 

^4. 5-4. 7ft»ttT(-ft5 tB^S6w41tt 

[0 0 3 1 ] ^i:W31 10/pG97S4DhCT 
co Rio; mm&= 7. 8 5 ^Kt*-C«*IBJia*&fc 

y t^co 7 . 8 sTfes^t^P), *fflfl&fcfc v<nm 



(5) *SNM¥5-3 2 8 9 9 2 

[0 0 3 2] «±(Oi(*«±5, iH-^aeSrWAa&i: b 
0^®,&/6>4. 9^6. 9^>ra<ogH4®*K^ASr.i: 

frbl$}^£< fc Yluvu h^vSuigft: (h CT-G 1 
70 y) o£«ffiSSSrm\ ^^^r^y **y*#*Lji, 

(X. 1 a e v i s) SCOT'S KteSSiSrfllivr C - 

[0 0 3 3] &$&m<Dfe<Dti$t I^I&f^M 
"ffc^;*^ K^^MSr. Bftj^^K^t hC-type n 
atriuretic peptide-22 (C -^-Y>^ h V & ASftJK^ 
K : ^Tt hCNP-22 irHfrt*) (E^J## : 1 
0) X~&Z>m&$:mfokoXm9i1rZ> 0 2 2te7^y 
K«fc9#5fc: hCNP-2 2 <D V 1/ % — fr^teM 

* Ki LT7°7^ ^ KpG 9 7 S 4 
DhCNP- 2 2 §rffl^fc 0 

[0 0 3 4] -(Dy°7 7, * rami 0K^^t<, A 
J^mp -tfy? h is?— i£<ON*iS<E>9 7ficOT^ 

(jS-ga I 97S4D) £ fc h CNP- 
2 2co«3gS^<t^EcoR I *5<tt^X h o I SJPKBI* 

30 mmm^^^i^xm^^H, ^coi^ie^^- k-ts 
^-(o^t^^: ra^ h^-w ^ y >»ffiae^-- # 

-£"atr 0 I(OpG97S4DhCNP-22ii7 9 7 
* KS:^S!t-r S f-fe/c 9 hCNP-22 ite^Xtf 
SBEJte^SrWfti-ra^^fflbfc^^S KpUCC 
NP 1 Jl#^¥4- 1 3 9 1 9 9f-M^£tLT^6 0 * 

G97S4DhCT CGRRR) fmK^i-fu^co p G 
97S4DhCT CG) £ |w] CTfcfco 
40 [0 0 3 5] * * KpG97S4DhCNP-22 

(Dfl^pl-4. 9-6. 9<^^«cicA^r idsa 
T*#*^^i:#^?>ixSo *^-e, *«^4. 9-6. 9 

■tfjtfi^i: t hCNPit^^-or^OEcoR I -Xh o I 

mm^m* co^m^r ^ y ^ - k-t s y ^^-^ 
so ? Kae^srif A-rs r t *»wtfc. 
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[0 0 3 6] ^<D£ i^ii—^^ Yb LtMS 

<b^«jf-^fiS:LfciS^iE?iJ«r^-r 0 r.rtboy 

■^f"KR3-2 CiayiJS-g-l 3*3J:T^l 4] . R5- 
2 ffi^'JS^l 5 1 6] i(/CR5-3 

K*a— K-r^S^^ftlfBp G 9 7 S 4 D h CNP- 10 
2 2^cOEcoR I-Xho I fflSSBft^jf A $ 
37*^* ^ KSr-tH-Pixp G 97S4DhCNP-22R 
3-2, pG9 7S4DhCNP-2 2R5-2*3J:tf 
pG97S4DhCNP-22R5-3 ir3*-T£ 0 
[0 0 3 7] *fcBfjSatt||6^7^^ Kfci^ti?)^ 
Kt-J; 5»?KClftbT#e>ixS*»aiW3 1 10 
tfc^tb^HW 31 10/pG97S4DhCNP-2 
2, W3 1 1 0/pG9 7S4DhCNP-2 2R3- 
2, W3 1 10/pG97S4DhCNP-22R5- 
2 3o£lAV3 1 10/pG97S4DhCNP-22R 20 

5-3^»-r^>o 

[0 0 3 8] Ctt?>(^Kt*25S^-t"Sffli'&Seo*«^ 
Z^W-fZh, W3 1 10/pG97S4DhCNP- 
22 (y y^/-tlS(7)7;V^yffl= 0 ) ; 
= 4. 56, W31 10/pG97S4DhCNP-2 

2R3-2 (y >*—mi$L<DT/i'3e~>mmm=3) ; 

^S/S=4: 95, W3 1 1 0/pG9 7 S 4DhCN 
P-22R5-2 (y 6g*<OTy^=¥^>^S»= 
5) ;#«^=6. 22, W31 10/pG97S4D 
hCNP-2 2R5-3 (y V^HWffi^T/U^-;^ 30 

[0 0 3 9] ±C,TU:m4. 5675^6. 22$ 

ftftSTi^t^fc i:5 v W3 1 10/pG97S4 
DhCNP-22tt (i^ie^)ff^=4. 5 6) <D 

mm&% p I 4 . 9 5~6. 2 2 £T±ff ifcSttTteW 
31 10/pG97S4DhCNP-22 tSMilJfc^TjH 

ft. 

[0 0 4 0] #C m^5. 5 9OW3 110/p 
G9 7 S4DhCNP-2 2 R 5 - 2 tS*5 .t^fi^ 
6. 22WW3110/pG97S4DhCNP-22 
R5-3ttT1iW3 1 10/pG97S4DhCNP- 

2 2 tt^it-^M^ esrit^gi isT\,^z> -tftmbMz 

ftofc (ID 1 4#flH) 0 :<7)h hCNP- 2 2oi-&{: 



»H?5-3 2 8 9 9 2 

ftx&m£frtcm^mQ<Dmx{$frbt hcNp-22 
c n p - 2 2 &mm& < m&x$ &w 

[0 0 4 1 ] 

y is*—**?*}- W{:7;P^WJI$: 1 flg^^ i o 
[0 0 4 2] (A) pG97S4DhCT [G] R10 

mi t^LfcR 1 offiitor 5: ;s^n- Ki"^ififeT- 

£r£-g a 1 97S4D hi/^fON- 
*i8(7)9 7 icr ^; y 8^5)^ 9 to^T*^f>f 

y ^JKSMR* Six. ■ ?>ixT*5 <9 -t LT 4 fl§(D^/P 

t^s^^k) iefihCT cg) (c-mm^i 

e^-tO^^i-EcoR I^t/Xho I®BfSBf4S:^b 
TJfA-TSfcftf-fiJlTolftf^SrtTofco P G9 7S4D 
hCT CG] R 1 0(O^ia*iSfeSrSl2f^-r o 
[0 0 4 3] pBR 3 2 2^rh7f-f^yy» 

teite^coR 1 0ffl«Sr*(|f-t-Sfc«)f3:p BR 3 2 2 

£mmmm&m^xwmi,fc 0 h i gheifK (1 omM 

Tr i s/HClpH7. 5, lOOmMNaCl, lOmM 
Mg C 1 2 , lmMv^^J-;* U-Y h-vV ; OTDTT) 3 
00/i l l t , tl50jugCOpBR 3 2 2^Ba mH I 
U c Eco47lll ^m2 0 0^ 7 h^^T3 7 
°C, 6 O^ra^OBfS/SSrffofco 
[0 0 4 4] S/S^. K^f- 30m 1 CO d y e 
(0. 2 5%7 , P^7x/^7>- 0. 2 5%*is 
S—JW 4 0%y 3 t) SriDx., 1. 5%*^ 
(TAEIIS ; 4 OmMT r i s -BKpH 
8. 0, 2 mM E D T A . , 12 0V, 2 H#[S]) £rtro 
fc 0 *SM£. 0. 

— E co 4 7 111 (1 1 9 bp) DNAifr^y K&*^ 

[0 0 4 5] y^SrTAEffiW?0!S:-&tf3g«f^3.— 
AtU m^i*ib (12 0 V, 3 0#) 1 1 9 bp 

ufrsVAsfyim, y — /WfcfcKSrfTlV 40/i 1 COTE 
i«I (1 OmMTr i s/HClpH8. 0, lmMEDT 
A) J —/UitS&&P&frlss BamHI-EC04 7 

III ( 1 1 9 bp) DNABf>tSr»jRLfc 0 ^cOBamH 
I -Eco4 7 I I I ( 1 1 9 bp) DNAi)t2 0 m 1 
1-2. 5/i l(7)10gggMed« (lOOmyTr 
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i s/HC 1 pH7. 5, SOOmMNaCl, lOOmMM 
gCh , lOmMDTT) WHaelll lO^^F 
^Mx.. 3 7°C, 2B$raR^Sr^ofc e K/Sfg, 2. 5 

K^yWB^aib (TBEi«; 8 9mMTr i s-*£ 
BS£WS£pH8. 0, 2 mME D T A) , 12 0V, 90 

[0 0 4 6] ^ib^^Vu-^^^-^^A^a ^ K^JSE^T* 
SfefiU Ha e Ml -Eco 4 7IIIDNA»fJt (89b 
p) <O^^KSr^w^?>«3!9tULfc 0 ^^Vi^&PWK 
U 2 0 0 m 1 ^DNA^ffllffift (0. 

lmMEDTApH8. 0) 3 7°CT1 

m, ^nn^Am rc^ y — 7W£Ji££fifl/\ 5// 1 
OTEill (lOmMTr i s/HClpH8. 0, 1 mM 
EDTA) y — /UfcfcKSrig^U Haelll-Ec 

04 7 111 DNABrJf (8 9 bp) Sr»Sibfc 0 
[0 0 4 7] pG97S4DhCT [G] 

K5/ig^50H (DTEi®S (3 3 OmMT r i s 
/ft»pH7. 9, SOOmMNaCl, 1 0 OmMSEgh^ 
^v^A, 5 mMD T T, 6 6 0 mMSEBLfc y £ A, 0. 0 
1 %4^JktWT^V^ >) "CN 3 0a^yh(OEcoRI* 
fll^T, 3 7°C, 2B#raS/SSr^ofc 0 £ *b C cq^/£ 
J£i£&2 5mMc7)d ATP, dGTP, dCTP, d T T 
P^bft^dNTP^l m 1 t h T 4 D NA^ 

V * 7°C, 5^DNA**(0¥rlRlS 

^/PAfti3a. ^y — ^StKSrtTW l 0/i l cot EH 
«?£K:»#b;fco 

[0 0 4 8] rcDEcoR i§JP6ff^, ¥K^fr4of; 
pG97S4DhCT [G] 5 ju 1 ^ H a e I I I -Eco 
4 7 111 DNASfJt (8 9 bp) 5 fx I SrJg^U DNA 

±fl§gW 3 110 (-MSi^tT^ V fh7t>f^yy 

BspHI^Bg 1 ll^ffl^TWf, 15%# 
yT^y/i/JSK^tftScBSrffvv iEb^*-(R]J3:# 
ASHfcfcta&aiQ^ W31 10/pG97S4DhC 
T (G) Rl 0tt*?#ifc o 

[0 0 4 9] (B) pG9.7S4DhCT [G] R 6 <D 
j3-gal97S4 Ditfe^t hCT [G] 

^^asi-EcoR iWxho I i^^te^bTjf A"T 

^>fc^^^T(7)^^tTo^ 0 P G97S4DhCT 
[G] R6<7?f^SSSrl2l2^i-o 

[0 0 5 0] ^f, pBR3 2 2^fh7tY^yyIt 
ttiHS^ + ^R 6ffltt**Bt-t-Sfc«)iJ:p BR 3 2 2 £ 
£*&ffl^T§J»fbfc 0 Hi ghmmm ( l 0 mM T 



72 



10 



20 



30 



40 



50 



r i s/HClpK7. 5, lOOmMNaCl, 1 OmMM 
gC 1 2 , ImMDTT) 3 0 0 ju 1 ftl 50^g^p 
BR3 2 2^BamHlWEco47lll f tLfil2 0 
Ox--* b&m^X3 7°C, 6 0 5>ra§]BfS/SS:tTo 
ft:. Mi:3 0H^dyegS (0. 2 5 

%^a^e^^y ^^VU", 0. 2 5%^>u^>7; 
-vK 4 0%^ag) ^Oi, 1. 5%»^y/HM 
K (TAEW ; 4 OmMT r i s -ftR, 2 mM E D T 
A. , 12 0V, 2H#M) Sr^ofco 

[0 0 5 1 ] Mf, 0. 

amHI-EC04 7111 (ll9bp) DNAiK-^y 
K*y/^^9ttlbfc 0 ^TAEiffiS^tfl 
tff^—^Atu (l 2 0V, 3 0 5*) £rfr 

8«f^3.— ^^ffiSrleURb, ^&f-t£i/\ 
— yuftyi, ^Dn^/ufel, ^y — /uttm^:ff\f\ 
40/il (DTElW (1 OmMT r i s/HC 1 pH 8 . 
0, 1 mME D T A) J — A'ftlKSrjS^U Bam 

H I - Eco 4 7 I t I ( 1 1 9 bp) DNAWJtSrSMRb 

[0 0 5 2] I^BamH I -Eco4 7 111 (l 1 91) 
p) DNAfrit 2 0 m 1 jgffiic 2 . 5 ju 1 <7> 1 OflS»« 
TASSI (3 3 OmMT r i s/ftKpH7. 9, 50 0 
mMNaCl, 1 0 OmMSiv^y^A, SmMDTT, 
6 6 OmMBtK* U 0. 0 1%tt»7/^5y) 

MBanI 10^7h*M, 3 7°C, 2 H#IHIRf£ 
^o/c c $bd^)gJ6ffiu2 5inMdNTP 

£r 1 /z 1 £ 4^.~y h£OT4DNA^yy *2rAPx. 
3 7°C, 5 4>raDNA*4S<755p»K/SS:tTofc 0 K/£ 

2. 5 ju 1 <D d y e»S$SrAPx.fc^, 15%7tfyT 
# V tVT % Y¥jvmmfm (TB EW ; 8 9 mMT r 

1 s -*£BS8*?£pH8 . 0, 2mMEDTA) , 120 
V, 9 0$HWf?ofc o 

[0 0 5 3] ^ib^^/w^^^^^A-^a 5 KSiK^-e 

JfefeU BanI-Eco47lll DNAWJt (5 6 bp) 
(O^^KSr^P3&^«lt)ffibfc 0 C^^^a^< U 

2 0 0 /x 1 ODNA»II (0. 5MSi7^ 

lmMEDTApH8. 0) £^P;^ 3 7°C^1 2 0# 
WSfcBbfco ^co^. 7x/-;«, * 

un^/VAM, ^^y — /W&KSrtrW Syul^TE 
I« (lOmMTr i s/HClpH8. 0, ImMEDT 
A) \C^9J— ^S*JKSriga>U Ban I-E co 4711 
I DNASrJt (5 6 bp) SrflF»bfc 0 
[0 0 5 4] pG97S4DhCT [G] ^ 

% K5 m g ^5 0 ju 1 ^TAffiWfK^T*. 3 0^^h 
(OEcoR I ^rfflo^T, 3 7°C, 2B#rp1^^4rtTo/-c 0 $ 
hte^(DRfcm^2 5mMdNTP^l/i 1 <!r 4 y h 
(7)T4DNAvf ^1/-^&M3 7°C, S^fflDNA 
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0 M i ote Lfc 0 

[0 0 5 5] -(OEcoR iSJBrfg, ¥mKJS*rtT#ofc 
pG97S4DhCT (G) 5// 1 iBan I-Eco4 
7 111 DNAKfrK" (5 6 bp) 5 ft 1 SriB^U DNA7 

6°C, 1 2»#Pfl^ofc 0 Si^m, %mz$bi^ 

(1, BspHlWBg 1 II^V^TWf, 15%* 

ASttfct^SriSO 5 . W31 10/pG97S4DhC 
T CG) R6tS4r#fc 0 

[0 0 5 6] (C) P G97S4DhCT [G) R 8 CO 
ft* 

Hil M*L*:R 8W(DT S / ^£r^- K-TSiSe^S: 
jS - g a 1 9 7 S 4 DitC^-i h CT [G] it^^t^ 
*£^8Bi;iEcoR I^Xho I«I»r95{i^^bT}fA-r 
£7t^J^T(D^^tTo7c: 0 pG97S4DhCT 
CG] R 8 <Z)fftK«rl2 3 i^i" 0 

[0 0 5 7] Hi g hffi®Jffi5 0 fj, 1 «:pG 9 7 S 4 
D h CT [G] R 1 0 Sr 1 0 ju g ToAHfc^i— ~f 3 
#SrJBSU ^^O^^x— ^i-B b e I t B g 1 I I, B 
b e I t EcoR VTkXfB gill £ E co R V Sr^tti^fr 2 
0^-^hAtU 3 7°C, 2B#RHE/£tfe, 1. 5%*^ 
y/V«St»BS:?TV\ Bbe I-Bg 1 II (89 bp), 
Bbel-EcoRV (353b p) RtfB g 1 I I -EcoR 
V (2. 7Kb) 0/^K^^^?)BU m*U*ffi] 

V\ 5MlOTEg»Sf^»Lfe, r^«t5t-br» 
^;ftfc3o<Z>DNA»rJr£i&^ DNA^^Vay 
^ hSrJH^T 1 6°C, 1 2B#IH^>r -y—>3 
frofc, tSM^±fl§gW3 l l Ol^SCte 

£I1U\ W31 10/pG97S4DhCT [G] R8 

[0 0 5 8] (D) pG97S4DhCT [G] Rl, 
pG97S4DhCT [G] R3, pG97S4DhC 
T [G] R4MpG97S4DhCT [G] R 5 <£>fF 
ft 

1 (-TtfcR 1 , R3, R4, R5W(07;/1^ 
a — Ki-Sftfi^SrP- g a 1 9 7S4Dlfef^hC 
T CG] 3k&?b<Dfg&UKEcoR iMXh o I» 
af4^brffAi-^fc*^«T<0«f^SrtTofc 0 

[0 0 5 9] pG97S4DhCT [G] Rl, pG9 
7S4DhCT [G] R3, pG97S4DhCT 

[G] R4, pG9 7S4DhCT [G] RSOfEKS: 
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HUd^To 25n<^pG97S4DhCT [G] 
50/i 1 OH i ghif'MOi, 30rL- y h(7)Xh 
o I&t/EcoR I &m?L3 7t, 2»#ra, ^»r^/£^ff 

3*^ u^-^KSr-ttt^ixi 0 Opmole ty-ftf— v-a> 
K«&fTfcojfc 0 «ftKt£^*»»W3 1 1 0 

[0060] mwfcWfao)??* % ¥<Df$m±, mmm 

31 10/pG97S4DhCT [G] Rlffi, W3 1 
10/pG97S4DhCT [G] R3tt, W3 110 
/pG97S4DhCT [G] R4fc Xt5W3 110 
/pG97S4DhCT [G] R 5t*«r#fc 0 
[0 0 6 1] pG97S4DhCT [G] OEco 

R l93»r£Btfcfc£>W*EcoR I -X h o I ^wswst^ 

20 KSr7aSf^Stbfc 0 ^H^x^ifAitfe^^SttT^ 
/S^T/v^ytmtSa K>£r HBA*?>ft:*:l 0 

[0062] mmm 2 . hCT cg) i^ia^^g 

BS-<fc 0 fEKbfcStKSrS 0 OmlOS B^tt (0. 5% 
30 ^y~fery>\ 2. 4%^#^^r^, 1. 2%h^h 

1 0 OmMy >>Wt&0* V #Ag«8£pH7. 5 . 7* h 

^int ^ y > (i o /x g/mi) ) -C3 7°c, i 2»#ra, 

7773-eS*S:ffofco i£*?£<7)®« (OD 

6 0 0) £#3fe3t£ff-?»I5feU [OD6 0 0fitx;t£# 
3&fi (ml) ] (Offi^5f-^^>J:5i^^^^b. 1 
2 0 0 0rpm, 5ftWjM&$:ff\,\ bfc 0 
[0 0 6 3] r ^S*a«ftl: 1 n I O S D S f V^;w^ 
777- (6 3mMTr i s-HClpH6. 8, 10%^ 
yiry^, 10%SDS, 5%2 -*!V%*7 h^?J — 
40 ;K 12. 5m6/LypA73:/-^H ^^Ox^s 
95°C, S^^P^L, SDS*y7^y;V7U'^ 
m^*ib(D^^-^ u/c 0 ±ffi§Woo 5 ju 1 ^ffll/MT S D 

s - 1 6%tf?y y K^m*Qctb (tefc 

OS) ^rl8mA, 9 0^^}? ofc, jSfcfft^. ¥ 
^Vk&WL (I0%ft»> 4 0%^^;-;K 2g/L 
^*7^yy7yh7>-R2 5 0) -cSfefeu *M 

sotiifchCT [g] m^&comv&htz v (D^m 

[0 0 6 4] 0 7^bP^y^iCW3 H0/pG9 
50 7S4DhCT [G] ;*«^=4. 4 3 <Z>fit*tt#?if 
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0/pG97S4DhCT [G] Rl ;^ffi/£=4. 7 
z\£\z/j:Z> 0 

[0 0 6 5] oft W31lO/pG97S4DhC 
T [G] R3, W3110/pG97S4DhCT 

CG] R4, W31 10/pG97S4DhCT CG] 
R5, W31 10/pG97S4DhCT [G] R6, 
W3 1 1 0/pG9 7S4DhCT CG] R8, W31 
10/pG97S4DhCT [G] RIOtOlttfrfVN 

~Cx 2ov -eo*»««^ssrm^»Sf 

bVS/DfT-f^ffl^thCT CG] %WV&1r%} 

[0 0 6 6] jgaw 3 . *«#**#T*-*3*tsi»-g« 



y<5 



70 



hCT CG] <Q-gJ9ttll 

±ii#**#TI^W5i^Se^tStti: V 8 7°of 
7-fia5t^^hCT CG] B^iS^bOhCT 
CG] 0^9mb^^^5fcfeWT(0||»S:^o 

[0 0 6 7] tuiEcOS B^ift^ffl^fc77^^^^#^^* 



*xmAfc<Dmj&&m&^frtzm^m<D6m (W3 1 1 

0/pG97S4DhCT CG] R3fc W3 110/ 
pG97S4DhCT CG] R 4 1*. W31 10/pG 
97S4DhCT [G] R 51*. W3110/pG97 
S4DhCT CG] R6tt, W3 1 10/pG97S4 
DhCT CG] MW3 1 10/ P G97S4 

DhCT CG] R 1 01*) l^o^t 2 0 Lig«« 
TJS*S:fTofc 0 
[0 0 6 8] ±^lfiiCHg|e^^^4 g/L, y>K-# 

y^4g/L, y >*i£— # y ^jU4 g/L % y >^ - 

tMJ?^2. 7g/L, «7y^^Ai. 2g/ 
L, fift7^^»)A0. 2g/L, V 
2. Og/L, MgSCN • 7H 2 02. Og/L, F 
eSOi • 7H2 O4 0(ng/L, CaCh • 2 H2 O 
40mg/L, A1C13 • 6H2 Ol Omg/L, CoC 
1 2 • 6H2 0 4mg/L, Z n SO4 • 7 H2 0 2mg/ 
L, Na2 MoO< • 2 H2 02mg/L, Na?MoO 
^ • 2H2 02mg/L, CuCh * 2 H2 Ol. Omg 
/L, H3 BO3O. 5mg/L, WMnSO< -nH 
2 Ol Omg/L Sr-g-^^jHi: bTS^SBfi^a — 
* (2%) Sr/Biv ^/w^ — *tB»«te^y -ty v (8 
%) Srj^SfiEi Lfc e pH^r 7 . 0^^>hn-yH^ 
^24 ^Wi&SISrpofco *»SJ5SB#*So»*«r* 
1 tz^ir 0 

[0 0 6 9] 





«mtmm 

(ODB60) 
(a) 


(b) (a)x(b) 


W3110/pG97S40hCT CCD RIO 


53 


116 


6148 


ff3110XpG97S4DhCT (G) R8 


120 


113 


13560 


W3llO/pG97S4DhCT CG) R6 


110 


106 


11660 


W3110/pG97S4DhCT CG) R5 


105 


100 


10500 


W3110/pG97S4DhCT CG) R4 


94 


100 


9400 


W3110/pG97S4DhCr CG) F3 


106 


96 


10176 



[0 0 7 0] Sl^f>M5)^4<J; 5&-W3 110/pG 
97S4DhCT CG] R 1 0 4*teteO®ttf-it^T^ 

Lfrft\,^~t$mhM^J:<>tz 0 W3 1 1 0/pG9 7 
S 4 DhCT CG] R10(*O41«i^5fi(7)fl 
,&^T;l^ y f£cr>7. 8 iWJSafcfc *? ^>Hl^ 



[0 0 7 1 ] Hot rix?><otftS*IS*J:9. AJHf^# 

^/um«;*i&«. s&»MS:tTi/\ m^tzv^m^- 
[0072] ffifr^^ ^coi4^smmv3 no/p 

G97S4DhCT CG] R 4 ffiSr 1 0 0 t Lfcfl^M, 
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&*<Dmm*9 6 - 1 1 6comK^±mvx^^fz 0 m 

mti&fotc V (Dmm^mi^W 31 10/pG97S4D 
hCT CG] R 1 0l*Ti^6 148, W3110/pG 
97S4DhCT CG] R 8 1 3 5 6 0 tMWiC 

*reW:W3 1 10/pG97S4DhCT CG) R8ffi 

^toH^o^ h cT<Dm^ia±*j 7gai 

S 6 ^ S> co V 8 7> n 7- T - -if ^ J: £ WWr R/SSb^SSig 
[0 0 7 3] ^rtl^ttfcSAMt^^TVSyn 

v v#—mmmz£z>m&&. Jtiiiooomi^ 

bffii±^^ev ? -^-t'1f— (Manton Gaul in Laboratory Horn 
ogenizer 15M-8TA) Srfll</vC* 6 0 0Kg/cm 2 TSto" 
®#«taSrtT^^7 0 0 Orpm , 3 0&m<DjM>bfrffi\C£ 

ymAfc&^&ifcm%\E}i&istz 0 -tots, mwcomm^ 

[0 0 7 4] roftJWftf^SrSfe^fcp— «*!9iEb* 
»to^#^HfcttK&OD6 0 0<ffi^8 0 0tiSJ:5 

i*«WrRJcEI-ffifflb/to 0. 6mleD»»ttSr«ftU 
l^iiSClMTr i sHCl (pH 8 . 0) 75/i 
1 x 4 Omg, 1 0 OmMDTT 18 5^1 SrSn*^ 

^"VTkSrJPx.^ 3 0°C-C1 0 5>fc^H!&bfc^ V87°n 
"T^T — tef (lmg/ml) *7/z lADx., 1 ^P^/^^To 

[0 0 7 5] ^Bf^ixfchCT CG) HYMCP a c k 
ed^/7AA- 3 0 2 (0; 4 6cmX15cm, llitt-ffc^ 
W^Bff) Srffll^fciiSjftiSfls:^ u-v h^7:7^ — (HPL 
C) {=U;!9^»SrWofc 0 ^ffittO. I%hy7^tn 
S8 (TFA) i:0. l%TFA/5 0%7-feh^hy 

/vsrffliNfcjffjRai^e-cwofco hCT 

CG) OH^ge^^^Bf^^ihCT CG) 

[0 0 7 6] — ^®m<D^m&&\s^<DteW 3 110/p 
G97S4DhCT CG) R 4tt=<£> 9 7 9 , — # 

^]W^)5a^^mv^^0^lW3 1 1 0/pG 9 7 S 4 Dh C 
T CG) R 5tt<Z)7%-C&£ 0 rO«»(Oa*f*S*8« 

f«ft«i:fifRre>taiiB^ftv^ i»^se(-if ash 

BSttJ'±abH*<, &>b<5, V8 7 e n^T~i?c^]$rI& 
»«fPffi«B«(0 7 5/ Se?q KKS S HT ^ & t> co £ % x. 
£>H£ 0 V^-rtbf^J:W3 1 10/pG97S4DhC 
T CG) R4«o6S|3iKhCT CG) # fco 4: fcSK . C 

[0 0 7 7] gUfegy 4 . hCT CG] ijfjjgfrcoMS^ T 



00) 4#§^5_ 3 2 8 9 9 2 

IS 

W3110/pG97S4DhCT CG) R4ftt*ffi 

ffc<OKfflffi6ml«:«i&U lMTris-HCl (pH 
8. 0) 7 5 0ju 1, 0. 5MEDTA (pH8. 0) 7 
5/iKRSf5. 4 gS^DTTl 7mg^Dl, 1 0 5> 

x., V8/P77-f (lmg/ml) &40/i 18$ 

70 *nu 3 7°c~e9 o^na&s^bfco 

[0 0 7 8] ^-co^S^M^JIft^ ^-Vzk-C 2 ISfCftJR 
U 3 0#J&K«WS£iO;ipH3r4. 6(-bfc 0 pHSr 
4. 6l:tSl irf^J: *M£«^7^ Kco/3 - g a 1 9 7 
S4DfiKtJKU ±*H^:hCT CG) te2S9, 15 

1 0mMSS7y^!>i, (pH4. 6) XW-Wit bfc S P 
■t^rn — x (Tosoh) ^7^1:77^7^1^7^ 
nnr h^^f?^ hCT CG) te40mMg^7> 
=£^J± ( P H6. 5) "eSPgftfcSffibfco i#**£l!J 
20 y*-ifcfc!9**J0. 8gC0hCT CG) Hfc 0 
[0 0 7 9] r^)J:5iuLr#?)ixfchCT CG) 
H¥ 2-19019 3{:taf^£[^ot7^ Kft» 

tSri^-Ctfco T*VitKfc'&, YMCpacke 

d^7M-3 0 2 iMiit^m^m) zm^xiKtm 

30 [0 0 8 0] IfiW 5 . bhCNP-22 jge^fDt^M 

N*iffiic^jDbfch: hCNP-22^n- K"t* Sitter 
Sr. §*RffrtDNA*I6ffi (PCR&) J: 9 J^CTco J: 
5CHKbfc 0 iSDNAt bTpUCCNP 17^7^ 
^ KSrffl^fc 0 K^ffiyg (2 OmMT r i s /HC 1 pH 
8. 5, lOOmMKCl, lmM^W h-/HKTD 
TT) 15 7/i 1ft, pUCCNPl. 1. 57/xg 
1 2a-y hcoEcoR I $r 3 7°C, 6 0£ffiK/££ 

40 2-^y^m ^^y— /witKSrtT^vv §JBfb 

fcDN'ABfW"S:TEJg»» (l OmMT r i s/HC 1 pH 
8. 0, ImMEDTA) 1 5 7/z 1 l:8»lfc 0 

[0081] pcRS^3:ffliN5^7>r^— ^if>r > 

SrEI9f^i-o -7°7-f-v— 1 [ffi^J#-g-l 1) Jit bC 
N P - 2 2 cON^iSiC V 8 r-T— ^75S93Bf-t*S ^/V- 
^;ySaSS:ft»U $??{=:*(0±afL^EcoR I *5± 
U^Xho lf&JP^^Wa5{i^^6J;9C ^7-f 
-^-2 [E5>Jf f 1 2) lit hCNP-2 216^6 

50 >bfc 0 llib^/y^v-HDNA^l (T^7^ 



-10- 
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¥^^r^^M±Mk 3 8 0 AS) *ffll/^fiKLfec 
8 M^^Sr-^tr 2 0 y 7^ y ;W7 ^ K^A- 

fco 

[0 0 8 2] gflSE^EcoR I -ettlWrbfcpUCCNP 1 
1 Ong<t^-fW — Cfr*lpmol) &^Z?&fcm (1 
OmMTris HClpH8. 3, SOmMKCl, 1. 5 
mMMgCl2 , 0. l%-t?7^>\ &^ 2 0 0MMcDd 
GTP, dATP, dTTP&^t/dCTP) 1 0 0 ju 

l£r9 5°C, 5^W»«Lfc«, Lfc c ^co 

0. 5^yh(OTaqDNA*!J>7-f (Am 
pi i-Taq^ffi3t) Sr8s*PU ^b^^Ao^ 
^SrJp^fc^, 7/HJ7^^- (HYBAIDffl 
Srtefl! tPCR S JES SrtT * o fc e 

[0 0 8 3] S^ttfRaEtt (9 2°C, 1 , 

(5 5°C, 2^WJ) > *5<tVDNA#SSK/S (7 
2°C, 3 3HW) «S^1W^;^LT3 OiM 
?/umV&Lfz 0 ft*S-^^/WDNAf*35S/S«3El- 
7^P B 1MSLfc 0 TEl»tti, 4 00^ 

ll^^7^Lfc8, ^MSUPREC-02 
Sit) CA^V 2, 0 0 0 gt8MMU; o ttiSftE 
S:B££\ ^l:TEii»A^4 0 0/i iMi^r 

t*y^f^SPCRS/S?KSrTE«W?0ET4O/x 1 

[0 0 8 4] IOPCRS^S4 0 m 1 0f»«S(O 
Highlti (lOOmMTr i sHClpH7. 5, 1 
MNaCl, 10 0mMMgCl2 , lOmMDTT) 5 ju 
1 ^JzI^EcoR I 3 6^« 7 K Sa 1 16 
hSriP^L, Tk-C^fiSrS 0 /z 1 i^Lfc^. 3 7°C, 6 0 
^WSiCSSrWttofco SJfc«, 7rc/— ynaa, 2-T7* 
^y — yH&ai. ^y — ^itKS:?T*i/v fHfiCTE 

1 cohesive end^fcot FCNP-22 

[0 0 8 5] Htfegil 6 - ( a ) ^ 5 KpG9 

7S4DhCNP-22 (DYtSk 

Ml 0 C/Tlfc h hCNP-2 2jSte^ L <OPCRj^^ 
J3ga 1 97S4D (j3 -1Sy2 hV^-f(ON* 

^IS^7^7^>iil!:ltftx.f)^^^^ 
^K) mte^Z^-tzyy*^ KpG97S4DhC 
T [GRRR] fr, EcoRItJitfSa I l 33fllS#Sf9J 
i3ffi^lt#AU KpG97S4DhC 
NP-2 2^»*^ofc 0 J t<Df / mjjm&EkTfrsd. 
"To 

[0 0 8 6] pG 9 7 S 4 DhCT CGRRR] 

10/zg^Hi g hSffiS7 0 /z 1 T3 6^-^.^y hOE 



01) 4*Basp5-3 2 8 9 9 2 

coR I 3S£ZF6 0x-~y b<DS a 1 1 ^v\t, 3 7 

i\ 1. o%s^^^^««f*i&s^^T*v^@ft^3^r■rs 3. 

1 kb(OEcoR I -S a 1 1 Bffjt^^tf 9 ttj b 

fc 0 *^/^(ODNABrjt^^^pai^ a -ys 
UPREC-0 1 (Sfgag) Srffi^TttffiLifc^ 

y— ^a&SL ^np7t^AMS, ^i^y — /PitK^rio 

[0 0 8 7] I(7)EcoRI-Sa 1 1 DNAifr 

70 iPCR^*(7)e hCNP - 2 2ifie^Bf>t' (EcoR I 
-Sail DNAiK*) 5 /i 1 SriE^U DNA 

^ay^yh (SfSit) Srffl^T, v- 

1 1 om^KG»«rtTfcv\ 7- h ^ V >m®EM 
ICI5^t*W 31 lO/pG97S4DhCNP-22^ 

[0 0 8 8] mmm6~ (b) 383^7*5 KpG9 
7S4DhCNP-2 2 R 3 - 2 fe^pG 9 7S 4D 
hCNP-22R5-2 (Di^m 
20 m \ 1 S^-TR 3 - 2*5it/R 5 - 2<DT % jmSfflfe 
^—V-r^V^tf—^-y^YM^^-^p-g a 1 9 7S 
4DSfef^ fc: hCNP-2 2 Sfi^t (OJfS^gRJrif A 
-r^/c^^TO^f^^rtT^ofc. pG97S4DhCN 
P - 2 2 R 3 - 2*3 itfp G97S4DhCNP-22 

R 5 - 2 (Di^m^m 1 2 i-^i- 0 

[0 0 8 9] pG9 7S4DhCNP~2 2(D3/i g^r 
5 0 ju 1 cr)H i g h*g»fj£fi-c\ EcoR I ^Jzt^Xh o 
I 1 0^~:y hMx_, 3 7°C, 2»#fclRj£SrtT& 

ofc 0 a^m. i%^^^mn^m^n^\ 2. 7 

50 kbcODNAl^ritSr^V^^m^ 

;ODNABf«'i:{b^tfcR3-2*5±U J R5-2 
K£U£=i — Kf^^-y =f;*^ K2 Opmol^-v-f^ 

R^*tr*iv -t<o«. tai:«Ev^*ll8W3 HOC 

*Srffiv^T^*V^, @ftj^t?)W31 10/pG97S 
4DhCNP-22R3-2*5j:^pG97S4DhC 
NP-22R5-2 Sr#.fc c 
^0 [0 0 9 0] 6 - (c) pG97S4DhCN 

P-22R5-3 (Di^Si 

m 1 1 {^i/:R5 -3<dt^ y^ia^ij^- k-ts y 

ls*—'<7 s f- KXe^F-Sr j3-ga 1 97S4 Dit^i: 
t: hCNP-2 2ite^-i^^a5CffA-r^fc^^T 
^^f^^rff^o/Co pG97S4DhCNP-22R5 
- 3 tf)fN&;fe-}££rig 1 3 ^-r 0 

[0 0 9 1 ] pG9 7 S 4DhCNP-2 2 3 /x g £r 
H i g h^ffi?S5 0 /z 1 ^T^EcoR I Sri 0^-^^y h^JP 
x_x 3 7°Cs 2^FPdJS/SS:?T*ofc«, 0. Scx-^yh 



-It- 
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i\ 2. 7kb<^DNABfJtSry/w«t Qffi^ijcSbiSfe^J; 9 
l§]iKLfc 0 JfcfC, ^1^/&b*:R 5-3^7 5 /gsayy 
£r =» — K"t"S ^ y =0* ^ u^-^- K3/zg£rl00/xl<£> 
T4#y^^U^K^— fefRiSJK (0. 5MT r i 
sHC 1 pH8. 0, 0. IMMgCh , 0. 1M2- 
mercaptoethanol, ImMATP) ^TT 
4 3*^ u^r^ Y^ri~ — If 2 0^-— y h^P;i. 3 7 

[0 0 9 2] Z(DV >>WHkl,tc*y zf-x? u*?-Y2 ti 

1 £ iu3£bfe:EcoR I §JW\ 7yu# y *fc;*:7 r if® 
lltpG97S4DhCNP-2 2i7>ry— >ay 

W3 11 OJ^Wte&Sr^ftvv -z- K^-^^^ y yitt 

»3 1 10/pG97S4DhCNP-22R5- 
3 «:#fc 0 

[0 0 9 3] Ht6gi|7. bfCNP-2 2H^§ao^ 

£Stt£rSDS/Ky 7^ yyvr^: K^v®^i3clb£ffl^ 
Ti^to ^SiLfcB1*Sr5 0 OmlONu 1 

^**o. 4g/L y>iz^i)')A4g/L, y V 
i-^y^4 g /b yy»ztMJ!>A2. 7g/ 
L, mm.Tis=e~y*>i. 2g/L, eft/y^e^^A 

0. 2g/L 0. 8%^y-fey^ BtEK"^^v'!>A 

2 g/L&it^ Y^^^t y VI Omg/L) "C3 7 

[0094] mm&, ^mm^mm (ODeeo ) 
^att-epj^L, [ODeeo titx^ss (mi) ) com 

fl s 5t;i#5J;5 Wg*ffi4r*£&U 1 2 0 0 0rpm, 5 
#WifrfrS:fTl,\ ««cS:»l!tbfco £<D«#«tJK*Kl 
ml^)SDSt>'7 P /w<y7r- (6 3mMTr i s-HC 
lpH6. 8, 1 0%^ytl)y, 10%SDS. 5%2 
— fjX'jJZfYxL? J—JV, 12. 5mg/L^nA7x>/ 

[0 0 9 5] ±K1*^5mlS:JH^-tSDS- 1 5%^K 

yr^y^TU^/vtSftii (tefcoS) *is 
yyrvh^-R2 5 0) -cifefeu &ffl*fo£^b 

[0 0 9 6] Hi 4^-TJ: 9 CW3 1 1 0/pG9 6 
7S4DhCNP-22 :i^5S§M=4. 56(7) 
m$k*{&<DmW (W 3 1 10/pG9 6 7 S4DhCN 



02) ffl¥5-3 2 8 9 9 2 

22 

P-2 2R3-2 :»^Sfi*«*=4. 9 5, W3 1 
10/pG967S4DhCNP-22R5'-2 : 
56*1^=6. 22, W31 10/pG 9 6 7S4D 
hCNP-2 2R 5-3 : »^gfi*tj£=5. 5 9) 
SritRt* £ t, W31 1 0/pG9 6 7 S4DhCNP 
-22R3-2. W31 10/pG9 6 7 S4DhCN 
P— 2 2R5-2ioJ; XfW 3 1 10/pG9 6 7 S4D 
hCNP-22R5-3 K^JlW 31 10/pG967 
S4DhCNP-2 2 J: ^^SSco^Mtt^f^JibT 

[0 0 9 7] ffi:W3 110/pG9 6 7 S4DhCN 
P- 2 2 R 5 - 2J3j:tJ«W3 110/pG9 6 7S4D 
hCNP-2 2 R 5 -3g^fl^MeSrffi^bT^ 

AP-T 5 z i 36S r. WfeM fc*5 v JgfiE $ ixfco 
[0 0 9 8] H££#]8. VS/pfT-f^J:^!^! 

aa>g>t: hCNP-2 2co^gt9abo 

i^ie^bt hCNP-22 ^V87^nr7- ifSrffl 
20 ^fc^^fflbcO^^^Mt-^^^WT^^^ff^o 
fc 0 W31 10/pG967S4DhCNP-22R3 
-2, W31 10/pG9 6 7 S4DhCNP-22R 
5 - 2 £5 J: tfW 3 1 10/pG9 6 7 S4DhCNP- 
2 2 R 5 - 3 <OK4*£rliiM(7)N u 1 JgJfi"eJ£#^ 
?K4 0 OmlSr^ffilU itJE^^e^-Tif— (Manion Gau 
lin Laboratory Homogenizer 15M-8TA) ^fflv^6 0 0 
kg/cm 3 fIftco»#teiSrtTftofe 0 
[0 0 9 9]^r<D^ 7 0 0 0rpm, 3 0 5>PflcoS'L^ 

30 KH5>^4 0.0ml(^ffi»ffiA (5 0mMTr i sHClpH 
8. 0, 2 mM E D T A , 1 %T r i t o n X - 1 0 0 ) 

?T*ofc 0 r^itJR»^S:S®?iJAS:ffil^T2lHls 

OD 6 6 0^fi^2 0 «£ 0 (CJia^^-VTk-eSISS 

OT^/Tt^STv 8 7°^ r7- ^^i^a^ia 

[0100] 6 0 p 1 O^f AflsrSaUKt- 1 MT r i s H 
ClpH8. 04:6 /zK 0. 5mMEDTA^0. 6/1 
40 K ^^3 6mgioJ:U^l MDTT£r 3 /x 1 ^JP^T^^ 
U lO^WSkBbfco MM^3 0 0/i 1 

t-ftS±5{-ffil-r^-V7kS:*D^^ V8ynr7-if (1 
mg/ml) ^1m1^P^30°C, 1 ^Pa^JBfS^SrW'to 

fc. a^sa^^ws^fct hcNP-2 2^^y 

MC Packed^7^A-3 0 2 (2. 4 6 cmX 1 
5 cmOJ*t<b^3EW) Srffl^ffiiSJKflc^D-^ 
- (HPLC) ^«f9?T*ofc 0 
[0101] V 8 SIBfS^JKS: 2 Ml*, 6 
■C2 0f**3RL, *O20/i lSrt^HPLCMS: 
56> ffftofc, HPLCOSffliiO. l%hy^y^n^^ 



-12- 



(13) 



^¥5-3 2 8 9 9 2 
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(TFA) tO. 1%TFA, 5 0%Tir N V 
ffl^fciffiSaff^IB-Ctfftofco g a 1 967S4 

D hCNP-2 2R5-3iM6^)V87 P OT7- 

tt-^ttmi 5*5j;r/iai iai 5*5ctviai 6 

-frga^e>fc hCNP-2 2^*p p D^~@C-r^>t: 0 -^^ 

mgiu B^ia^bt hcNP-2 2^»§]^ 

[0102] thCNP-22 <D$\Wrm&<D p - g a 1 
967S4D hCNP-22R5-2:£J;U ; j3-ga 
1967S4D hCNP-22R3-2 t-^T t>S!l* 

ft<fif*fo^ t hcNP-2 2 mm&t 

2 2<^*i:-§DBfS!i*fip G 97S4DhCNP22R3 
-2 ;»9 9% pG97S4DhCNP22R5- 
2 ; $J^9 5%*5£TJ 5 p G 9 7 S 4DhCNP2 2R 5 

[0 10 3] Ki/Tlfc^J;^ t:hCNP-22£r 
VS/nfT-^ffl^SCttt hCNP-2 2 



24 



[0 10 4] 

[0 10 5] tEoT, *5&Ml^jottS^JHBJias:ffiv^c 

H7t b h^i/i/hny^t hCNP-2 2 4:i*i|X*^o 
[0 10 6] 
20 ia^js-g- : 1 

IS^JOfi£ : 9 9 

ifi^jos : mm 

jfijg :7°7^;K pBR322 



CGG CAT CAC CG6 CGC CAC AGG TGC GGT TGC TGG CGC CTA TAT CGG 

Arg His His Arg Arg His Arg Cys Gly Cys Trp A r g Leu Tys Arg 

5 10 15 

CGA CAT CAC CGA TGG GGA AGA TCG GGC TCG CCA CTT CGG GCT CAT 

Arg His His Arg Trp Gly Arg Ser Gly Ser Pro Leu Arg Aia His 



20 



25 



30 



[0107] mzm-Fr 

IS£"J(Dfi£ : 3 0 

SE&Kom : mm 



[0108] 

IS^JOfi£ : 3 0 

%m<Dm : mm 



[oio9] sa^j*-^- 

K^JtOgS : 2 1 

gz&mm : mm 



GAG CAA TTC 
Glu Gin Phe 

: 2 



45 



90 



99 



AATTCTCGGG CTCGCCACTT CGGGCTCATC 

: 3 



TCGAGATGAG CCCGAAGTGG CGAGCCCGAG 

: 4 



AATTCCGCCT ATATCGCCGA C 



30 



K?uo«S : Mdna 



30 



21 



-13- 



(14) 



WBS^FS - 3 2 8 9 9 2 



25 



26 



[oi io] be?u#* : 5 

IS?U^fi£ : 2 1 

TCGAGTCGGC GATATAGGCG G 

[oiii] mm?r ■ 6 

AATTCCGGCA TCACCGGCGC CACAGGC 

[0112] mm^- ■ 7 

&&1<D&& : 2 7 

la^y^s? : mm ★ 
ia^j 

TCGAGCCTGT GGCGCCGGTG ATGCCGG 
[0113] BB^JS-Sy : 8 
la^JOfi^ : 3 9 

mncom mm & 

AATTCCGCCT ATATCGCCGA CATCACCGAT GGGGAAGAC 

[oi 14] ia?ij#-^ : 9 +m<om -*#c 

TCGAGTCTTC CCCATCGGTG ATGTCGGCGA TATAGGCGG 
[0 115] IB^J#-^ : 1 0 * NtKpv^- : 



IS^lJcOffi^ : ^DNA 



21 



27 



27 



39 



39 



Sa^'Jcofi^ : 6 9 

mm<r>M : 



^ MS - y°y * ^ K pUCCNPi 



GGC TTG TCC AAG GGC TGC TTC GGC CTC AAG CTG GAC CGA ATC GGC 45 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Me Gly 

5 10 15 

TCC ATG AGC GGC GTG GGA TGT TAG 69 

Ser Met Ser Gly Leu Gly Cys 

20 

[0116] E?iJ#-S- : 1 1 V&m<D%c • —*m 

SB^IJ^S^ : 3 1 hTjfnv?- : jUgt^ 

&&i<dm : mm ^ m^\(Dmm : mdna 

la^'j 

TAAGAATTCC TCGAGGGCTT GTCCAAGGGC T 31 
[0117] ia^lj#^- : 1 2 *m(Dm> : — #«( 

ia^J<£>S£ : 3 0 h#P^-: 

la^jco^ : mm ★ Kyy<o»B :^dna 

bb*j 

taagtcgact taacatccca ggccgccgct 30 

[01 18] iE^J#-^ : 1 3 m<Dm : — *<ft 

aayu^ss : 2 i h/jfn^— : a:^^ 

st&iom. : sa^joss = mdna 

EM 



-14- 



(15) 



[0119] mm^- 

IE^JcqS^ : 2 1 

m^m : mm 



[0120] gB£'J#^ 

ffi^J(OS* : 3 6 

%mcom - mm 



27 

AATTCCGGCG CCGAGAGTTC C 
: 1 4 



TCGAGGAACT CTCGGCGCCG G 
: 1 5 



28 



M¥5- 3 2 8 9 9 2 



21 



IB^J^WM : ^DNA 



21 



[0121] mmi 

: 3 6 

&&i<om : mm 



[0122] m&m^- 

IB^JO*^ : 2 1 



AATTCCGGCG CCATCACCGG CGCCACCGAG AGTTCC 

: 1 6 ★#*ooi&: : —*m 

★ E?U<0«3I : D N A 

TCGAGGAACT CTCGGTGGCG CCGGTGATGG CGCCGG 
1 7 



36 



36 



sa?yco«s : ^DNA 



[0123] ia?u#-s§- 

ia^'JC0S^ : 2 1 

sa^jtos : mm 



mm 

AATTTCGACG CCGTCGCCGA G 
: 1 8 



htfv : fill 



ib^ij 

AATTCTCGGC GACGGCGTCG A 

[Hffi©«»4BH] 

[IU1] [Hi 5: Kp BR 3 2 2 u^-^- 

K{4B 4 0 3-4 9 5 Itt£»e^<D— SP#(E> J* ^ 

Kia?iJs.t^*t^-r2>T ^ y ssayu. ^^i-^- y < 

y°f- K4r=»- K-t-SSP^Sr^L, r <Dga^J£ga^J#-^- 1 

[0 2] 0 2fi^7^^ KpG97S4DhCT CG] 
R10MpG97S4DhCT [G] R 6 

[0 3] i3fiy7^^ KpG9 7S4DhCT CG] 
R 8 <Dfls*USSS:*i- 0 

[04] 0411^7^? KpG97S4DhCT CG] 
R1-R5 ^^SSiSS«r^-r o 

[05] E 5 *i y V^7— §545-5:3— KfSDNA-efcS 
R 1 ~R 5CD3*^ KWJ&r^U rixkOia^M 

^^I^ia^lJ*^-: 2-9^tjH" 0 

■To 

[0 7] 0 7te. ^sl^^ K^b<o»^se<o* 

[0 8] 0 8*1. *«W^*&{^J:!9#?>^fct: h^/v 



21 

[0 9] 0 9J1, CNP- 2 2<DT^ /Kia^UXWErix 
Srrr— K-rsx^ Kia^Mt^t^^:^PiMS{-SJPfi» 

[010] BlOft KpG9 7S4DhCN 

P - 2 2 <7>^jKiae«r*-t- 0 ' 

[01 1] 01 ^®ea^^a^5rpgni~6fc 
^ u^-^ Koia^iJSr^-fo 

[012] 012 7 p 7^?KpG97S4DhCN 
P-22R3-2. pG97S4DhCNP-22 
R 5 - 2 <Of^KiiSS:^i- 0 

[013] 0 1 3 ^U'pG97S4DhCN 
461 P-22R5-3 Of^88igS*^-t* 0 

[01 4] 01 4f±, *«^srWttuyt»-g«eKo* 

a.SSritKLfc3|gmS:^-t-S^aiblglTfcSo 

[01 5] 01 5^, hCNP-2 2 9 ffl^ffiJOffi 
^S6«(OiSi£K#^ h^7 7>fHu*5tt5ilUS: 

[ii6i ai6ti m&m&Wfrh hCNP-22^ 



-15- 



(16) 



<&m¥- 5-328992 



[Bl ] 



86 403 495 1273 




RHHRRHRCGCWRLYRRHHRWGRSGSPLRAHEQF 



i : 












! i 


: R4 






















R3 


R5 


R1 



lacPO 




EcoRI 




Xhol 






T4DNA *J If — if 




r 




lacPO 
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(17) 



¥?m¥- 5-328992 



[B2] 




HaelH 
89bp BrttfclBlCZ 



I 



Haeltl Ban) Ban I 



Eco47lll 



T4 DNAiJ#-tf 



Banl,T4DNA#';/5--ter 
66bp ffK-ftEMX 



[Ban!) 



Eco47lll 



EcoRl 

T4DNA / -7~-tf 



T4 DNA'J#--tf 



lacPO 



lacPO 



Tet 




k /*-gaJ97S4D 



RIO 



hCTlG| 




£ -gal07S40 



hCT|G| 



(18) 



¥fMW- 5-328992 



[0 31 



lacPO 




(19) 



4#Bflsp5-3 2 8 9 9 2 



[0 5] 

Rt: 5'-AATTCTCGGGCTCGCCACTTCGGGCTCATC-3' 

3'-GAGCCCGAGCGGTGAAGCCCGAGTAGAGCT-5' 



(K#]#*:2) 



R3: S-AATTCCGCCTATATCGCCGAC-S' 

3 -GGCGGATATAGCGGGTGAGCT-5' 



R4: 5 '-AATTCCGGCATCACCGGCGCCACAGGC-3' 

3 -GGCCGTAGTGGCCGCGG7GTCCGAGCT-5' 



(Beyj|#^:6) 
(SS^J#^:7) 



R5: 5-AATTCCGCCTATATCGCCGACATCACCGATGGGGAAGAC-3' ( 6J?<i#-^ : 8 ) 

3 '-GGCGG ATA TAGCGGCTGTAGTGGCTACCCCTTCTGAGCT-5' ( SE^tf #"fr :9) 



[12 6] 



pG97S4DhcrtG) * /?-gal97S4D-EF-LE-hCT[G] 



PG97S4D 




hCTTGjmo 


EF-RHHRRHRCGCWRLYRRHHRWGRSGSPLRAHEQF-LE 


PG97S4D 




hCTIG]R8 


EF-RHHRRLYRRHHRWGRSGSPLRAHEOF-LE 


pQ97S40 




hC7lG]R6 


EL-RLYRRHHRWGRSGSPLRAHEQF-LE 


PG97S4D 




bCTtG]R5 


EF-RLYR RHHRWGR-LE 


pG97S4D 




hCTlG]R4 


EF-BHHRRHR-LE 


PG97S4D 




hCT[G]R3 


EF-RLYRR4.E 


PG97S4D 




hCT]G]R1 


EF-SGS PLRAH-LE 



[07] 

1 2 3 4 5 6 7 6 910 




a. watt* sfltfsS^ 



-19- 



(20) 



[E18] 



[Ell 4] 



hCT 

9.759 



8 12 



16 



1 2 3 4 5 




2. W31 XOf p097S40hC»ff**2 

a W311tt p097S40hCM^22R3-S 

4. W31 1CV pG$7S40fcCNP-22 R5-2 

5. W311CM pG07S4OtiCie*42R5-3 



[Ell 6] 
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